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Riemann $(M,g)$ Einstein , $g$ Ricci tensor $ric_{g}$
$c$ $ric_{g}=c_{\mathit{9}}$ . Einstein
rank one . Lie
. Alekseevskii ([1]). ($‘ M=G/K$
Einstein , $K$ $G$ .” ,
Einstein Lie Einstein
.
1985 J. Boggino rank one Einstein
([2]). rank one , isometry
Lie , Lie Lie
$\mathrm{H}$-type Lie ([7] ) $[8])\text{ }$ l-dimensional extension . Boggino
Einstein – $\mathrm{H}$-type Lie Lie ,
Damek-Ricci space ([3]). Damek-Ricci Einstein space
Einstein .
Damek-Ricci space , Boggino-Damek-Ricci-typ space
.
$(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ 2-step nilpotent Lie $\alpha$ [ $A$ $a$
zero . $\mathfrak{n}$ $3_{\text{ }}3$ $\mathfrak{n}$ $\langle$ , $\rangle$n- $\mathfrak{v}$
$a$ $\mathfrak{n}$ $f$
$f(A)X=(k/2)X,$ $f(A)Z=kZ$ for $X\in \mathfrak{v},$ $Z\in 3$
. . $f$ $\alpha$ $\mathfrak{n}$ derivation
Lie $5=\mathfrak{n}\cross_{f}\alpha$ ( ) . $a$ $\langle A, A\rangle$ $=1$
5 $\langle, \rangle$ $\langle$ , $\rangle_{\mathfrak{n}}$ $\langle$ , $\rangle_{\alpha}$ .
1. Lie $(s, \langle, \rangle)$ Lie $S$
$g$ $(S, g)$ Boggino-Damek-Ricci-bype space .
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Damek-Ricci Einstein space ,
([2], [9]). .
Theorem$.([10])$ Boggino-Damek-Ricci-type space Einstein nonsymmetric
.
2. CURVATURE OF BDR-TYPE SPACE
, $\mathrm{B}_{0}\mathrm{g}\mathrm{g}\mathrm{i}\mathrm{n}\mathrm{o}^{-\mathrm{D}}\mathrm{a}\mathrm{m}\mathrm{e}\mathrm{k}_{- \mathrm{R}\mathrm{i}_{\mathrm{C}}}\mathrm{c}\mathrm{i}-\mathrm{t}\mathrm{y}\mathrm{P}\mathrm{e}$ space BDR-type space . BDR-type
space $(S, g)$ , Levi-Civita $\nabla$ , $K\text{ }$ ’Ricci transformation $Ric$
Lie $(s, \langle, \rangle)$ . $(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ $g\text{ }$ derived subalgebra
.
$\mathfrak{n}$ 3 End $(\mathfrak{v})$ R- $J$
$J(Z)X=(adX)*z$ for $X\in \mathfrak{v},$ $Z\in 3$
. $(, )^{*}l\mathrm{h}(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ . $J$ 2-step nilpotent
Lie $\mathfrak{n}$ . $J$ $\mathfrak{n}$ ( )
. $J$ $(S, g)$ .
Lemma 1 (sectional curvature of BDR-type space). $X,$ $Y\in s$ $X=V_{1}+Z_{1}+$
$aA,$ $Y=V2+Z_{2}(V_{1}, V_{2}\in 0\mathrm{z}1z, z2\in 3, a\in \mathbb{R})$ .
$K(X\wedge Y)=\langle R(X, Y)Y,x\rangle$
$=$ $\frac{1}{4}|J(z_{1})V_{2}+J(z_{2})V_{1}|^{2}-\langle J(z_{1})V_{1}, J(z2)V_{2}\rangle$
$+ \frac{k^{2}}{4}(\langle V_{1}, V2\rangle+2\langle z_{1}, z_{2}\rangle)2-\frac{k^{2}}{4}(|V1|22+|Z1|2)(|V_{2}|22+|z2|^{2})$
$- \frac{3}{4}|[V_{1}, V2]+akz_{2}|^{2}-\frac{a^{2}\text{ ^{}2}}{4}(|V2|^{2}+|z2|^{2})$ .
,
Proof. $(s, \langle, \rangle)\text{ }$ Levi-Civita $\nabla$ .
$\nabla_{A}$ $=$ $0$
$\nabla_{X}A$ $=$ $-ad_{A}(X)$ for $X\in \mathfrak{n}$ (1)
$\nabla_{X}Y$ $=$ $\nabla^{\mathfrak{n}_{X}}Y+\langle ad_{A}(x), Y\rangle A$ for $X,$ $Y\in \mathfrak{n}$ ,
$\nabla^{\mathfrak{n}}$ $(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ Levi-Civita . $J$ , $\nabla$ .
$\nabla_{V_{1}+z_{1}}(V_{2}+Z2+aA)$ $=$ $-_{\overline{2}\overline{2}}\perp J(Z_{2})V_{1^{-}}J(\perp Z_{1})V_{2}+_{\overline{2}}\mathrm{r}[V_{1}, V2]$
$+ \frac{k}{2}\{\langle V_{1}, V_{2}\rangle+2\langle Z1, z2\rangle\}A-\frac{ka}{2}(V1+2z_{1})$
for $V_{1},$ $V_{2}\in \mathfrak{v},$ $z1,$ $Z_{2}\in 3,$ $a\in \mathbb{R}$ . .
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BDR-type space (7) Ricci transformation . lemma
, $\mathfrak{n}$ Killing form Gauss formula .
Lemma 2. $\{Z_{1}, \cdots Z_{m}\}$ 3 , $\{V_{1}, \cdots V_{n}\}$ $\mathfrak{v}$
.
$(a)Ri_{C}(A)$ $=$ $- \text{ ^{}2}(\frac{n}{4}+m)A$ ,
$(b)Ri_{C}(V)$ $=$ $\frac{1}{2}\sum_{j=1}^{m}J(z_{j})2V-\frac{\text{ ^{}2}}{2}(\frac{n}{2}+m)V$ for $V\in \mathfrak{v}$ ,
$(c)Ric(Z)$ $=$ $\frac{1}{4}\sum_{i=1}^{n}[Vi, J(Z)Vi]-k^{2}(\frac{n}{2}+m)Z$ for $Z\in f$ .
$Ric$ $a_{f}\mathfrak{v},$ $3$ .
Proof. $\mathfrak{s}$ $W$ $R(W, A)A=-ad_{A^{2}}W$ $(a)$ . (1) 3
$Ric(X)=Ric^{\mathfrak{n}}(X)-tr(ad_{A})\cdot ad_{A}x$ for $X\in \mathfrak{n}$ , (2)
$BiC^{\mathfrak{n}}$ Ricci transformation of $(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ . nilpotent Lie $(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$
, $Ric^{\mathfrak{n}}$ $\mathfrak{n}$ Killing form :





Ri (Z) $=$ $\frac{1}{4}\sum_{=i1}^{n}[V_{i}, J(Z)V_{i}]$ .
BDR-type space $(S, g)\text{ }$ Einstein $c$ Einstein , lemma
2(a) $c$ $-k^{2}( \frac{n}{4}+m)$ . $RiC^{\mathfrak{n}}$ $\mathfrak{v}$ 3 $\mathfrak{v}$
$\{V_{1}, \cdots V_{n}\}$ 3 $\{Z_{1}, \cdots Z_{m}\}$ \check .\tau $RiC^{\mathfrak{n}}$ .
$Ric^{\mathfrak{n}}(V_{i})=a_{i}V_{i}$ , $Ric^{\mathfrak{n}}(zj)=b_{j}Z_{j}$ .
(2) $(S, g)$ Einstein .
$a_{i}=- \frac{m}{2}k^{2}$ , $b_{j}= \frac{n}{4}k^{2}$ for $i=1,$ $\cdot\cdot$ : $n,$ $j=1,.\cdots m$ . (3)
(3) $\text{ },(S, g)$ Einstein .
Proposition 1 (Einstein condition of BDR-type space). $BDR$-type space $(S,g)\mathrm{B}\searrow\backslash \backslash$ Ein-
stein
$Ric^{\mathfrak{n}}|_{\emptyset}=- \frac{m}{2}\text{ }21_{\mathrm{Q}},$ $Ric^{\mathfrak{n}}|_{3}= \frac{n}{4}\text{ ^{}2}1_{i}$
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. Ri $(\mathfrak{n}, \langle, \rangle_{\mathfrak{n}})$ Ricci $tran\mathit{8}fo\Gamma malion,$ $m=\dim 3,$ $n=\dim \mathfrak{v}$ .
BDR-type space $k$ BDR-type space
([6]). BDR-type space .
Proposition 2. $C$
$|J(Z)V|\leq C|Z||V|$ for $Z\in 3$ , $V\in \mathfrak{v}$
2 $C\leq$ $k$ BDR-type $spaCe\mathit{8}$ .
Proof. $S_{k}$ BDR-type space . lemma 1
$K(X+aA \wedge Y)=K(x\wedge Y)+\frac{3}{4}|[X, Y]|2-\frac{3}{4}|[X, Y]+a\text{ }\mathrm{Y}_{\mathrm{j}}|^{2}-\frac{a^{2}\text{ ^{}2}}{4}|Y|^{2}$ ,
$Y_{3}$
$\mathrm{Y}$ z- .
$\ovalbox{\tt\small REJECT}$ , .
$K(X \wedge Y)+\frac{3}{4}|[X, Y]|^{2}\leq 0$ . for $X,$ $Y\in \mathfrak{n}$ . (4)
(4) $(A)$ $(B)$ :
$(A)=$ $\frac{1}{4}|J(z_{1})V2|^{2}+\frac{1}{4}|J(z_{2})V_{1}|^{2}-\frac{1}{2}\langle J(z1)V_{1}, J(z2)V_{2}\rangle$
$+ \frac{k^{2}}{2}\{2\langle V_{1}, V_{2}\rangle\langle Z_{1}, Z2\rangle-(|V_{1}|^{2}|z_{2}|^{2}+|V_{2}|^{2}|z1|^{2})\}$ ,
$(B)=$ $\frac{1}{2}\{\langle J(z_{2})V_{1}, J(Z_{1})V_{2}\rangle-\langle J(Z_{1})V_{1}, J(Z_{2})V_{2}\rangle\}$
$+ \frac{k^{2}}{4}\{\langle V_{1}V_{2})\rangle^{2}-|V_{1}|^{2}|V_{2}|^{2}\}+\text{ ^{}2}\{\langle z_{1,2}Z\rangle^{2}-|Z_{1}|^{2}|Z2|^{2}\}$ ,
$X=V_{1}+Z_{1},$ $Y=V_{2}+Z_{2},$ $V_{1},$ $V_{2}\in$ , $Z_{1},$ $Z_{2}\in_{3}$ .
$X$ $Y$ , $\langle V_{1}, V_{2}\rangle\langle Z_{1}, Z_{2}\rangle\leq 0$ ,
$\text{ }\langle V_{1}, V_{2}\rangle\langle z_{1}, z_{2}\rangle\leq 0$ .
$(A) \leq\frac{C^{2}}{4}|Z_{1}|^{2}|V_{2}|^{2}+\frac{C^{2}}{4}|Z_{2}|^{2}|V_{1}|^{2}+\frac{C^{2}}{2}|Z_{1}||Z2||V_{1}||V_{2}|-\frac{k^{2}}{2}(|V1|^{2}|z_{2}|^{2}+|V_{2}|^{2}|Z_{1}|^{2})$
$= \frac{-C^{2}}{4}(|V_{1}||z2|-|V_{2}||Z_{1}|)2-\frac{k^{2}-C^{2}}{2}(|V_{1}|2|z_{2}|^{2}+|V_{2}|^{2}|Z_{1}|^{2})$ .
$Z_{2}=\alpha Z_{1}+z_{\mathrm{s}},$ $\langle Z1, Z_{3}\rangle=0$
$V_{2}=\beta V_{1}+V_{3},$ $\langle V_{1}, V_{3}\rangle=0$ ,
. $\alpha,$ $\beta\in \mathbb{R}z_{3}\in 3,$ $V_{3}\in \mathfrak{v}$ .
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$(B)=$ $\frac{1}{2}\{\langle J(z3)V_{1}, J(Z_{1})V3\rangle-\langle J(Z_{1})V_{1}, J(Z3)V_{3}\rangle\}-\frac{k^{2}}{4}|V_{1}|^{2}|V3|^{2}-\text{ }2|z_{1}|2|Z_{2}|^{2}$
$\leq-C^{2}(\frac{1}{2}|V_{1}||V_{\mathrm{s}}|-|Z_{1}||Z_{\mathrm{s}}|)^{2}-\frac{k^{2}-C^{2}}{4}(|V1|2|V3|^{2}+4|Z_{1}|2|Z_{3}|^{2})$.
Example. (Damek-Ricci space) 2-step nilpotent Lie $H$ -type
$\lambda$
$J(Z)^{2}=-\lambda^{2}|Z|2\mathrm{I}\mathrm{I}_{1}\mathrm{l}$ for $Z\in 3$
. BDR-type space $(S, g)$ Lie $\mathrm{H}$-type
Damek-Ricci space . Damek-Ricci space $\lambda=$ standard
.
$(S, g)$ $\mathrm{D}\mathrm{R}$ Space , .
$a)$ $|J(z)V|=\lambda|Z||V|$ for $Z\in 3$ , $V\in \mathfrak{h}$
$b)$ $J(Z_{1})\circ J(Z_{2})+J(Z_{2})\circ J(Z_{1})=-2\lambda^{2}\langle z_{1}, Z_{2}\rangle \mathrm{I}\mathrm{I}_{\mathrm{Q}}$ for $Z_{1},$ $Z_{2}\in 3$
$c)$ $\langle J(Z_{1})V, J(z_{2})V\rangle=\lambda^{2}\langle z_{1}, Z2\rangle|V|^{2}$ for $Z_{1},$ $Z_{2}\in 3$ , $V\in \mathfrak{v}$
$d)$ $\langle J(Z)V_{1}, J(Z)V_{2}\rangle=\lambda^{2}|Z|^{2}\langle V1, V2\rangle$ for $Z\in 3$ , $V_{1},$ $V_{2}\in \mathfrak{v}$
$e)$ [V, $J(Z)V$] $=\lambda^{2}|V|^{2}z$ for $Z\in 3$ , $V\in \mathfrak{v}$ .
lemma (2) $\text{ ^{}\}}9,$ $\mathrm{D}\mathrm{R}$ space}\acute \breve :
$Ric^{\mathfrak{n}}|_{0}=- \frac{m}{2}\lambda^{2}\mathrm{I}\mathrm{I}_{\mathfrak{v}}$ , $Ric^{\mathfrak{n}}|_{3}= \frac{n}{4}\lambda^{2}\mathrm{I}\mathrm{I}_{3}$ .
DR space $(S, g)$ Einstein standard .
proposition 2 $\mathrm{D}\mathrm{R}$ Einstein spaces .
3. BDR-TVPE EINSTEIN SPACES
BDR-type Einstein space $\mathrm{D}\mathrm{R}$ Einstein space . DR
space $\mathrm{H}$-type Lie 2-step nilpotent Lie
. 2-step nilpotent Lie , $Z\in 3$
$J(Z)$ $\mathfrak{v}$ . 2-step nilpotent Lie
, BDR-type space .
$\mathrm{g}$
$\mathbb{C}$ Lie , $\mathfrak{h}$ – Cartan . $\mathfrak{h}$ $\mathrm{g}$ $\triangle_{\text{ }}$
$\Pi$ . $\mathrm{g}$ $\mathrm{W}\mathrm{e}\mathrm{y}\mathrm{l}\text{ }$ $\{E_{\alpha}|\alpha\in\triangle\}$ . $\alpha\in\triangle$
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(1) $B(E_{\alpha}, E_{-\alpha})=-1$ ( $B$ $\mathrm{g}\sigma$) Killing form).
(2) $[E_{\alpha},E_{\beta}]=\{$
$N_{\alpha\beta}E_{\alpha+\beta}$ if $\alpha,$ $\beta,$ $\alpha+\beta\in\triangle$
$0$ otherwise
$N\alpha\rho=N_{-}\alpha-\beta\in \mathbb{R}$
$\{E_{\alpha}|\alpha\in\triangle\}$ . $\Pi_{\circ}$ $\Pi$ ,
II $=\{\alpha_{1}$ , . . . $\alpha_{l}\}$ , $\Pi_{o}=\{\alpha_{i_{1}}, \ldots\alpha_{i_{r}}\}$
. $(\text{ _{}1}, \ldots, k_{r})\in(\mathbb{Z}\geq 0)^{r}-\{0\}$ ,
$\triangle(k_{1}, \ldots, k_{r})=$ { $j \sum m_{j}\alpha_{j}\in\triangle^{+}|m_{i_{1}}=k1,$$\ldots,m_{i}==1r$ r}




$\mathfrak{n}(k_{1}, \ldots, \text{ _{}r})$ $\mathrm{g}_{R}$ R- $\mathfrak{n}(\Pi_{o})$ , $\mathrm{w}_{\mathrm{e}\mathrm{y}}1\text{ ^{ }}$
$\mathbb{R}$-valued , $\mathfrak{n}(\Pi_{o})\text{ }\mathbb{R}$ nilpotent Lie . $\mathfrak{n}(\Pi_{O})$
$\langle$ , $\rangle_{\mathfrak{n}(\Pi_{o})}$ , $\mathfrak{n}(\Pi_{O})$ Weyl .
Lie $\mathfrak{n}(\Pi_{O})$ grading compatible ,
$\text{ }$ Ricci transformation . $\mathrm{L}\mathrm{i}\mathrm{e}\text{ }$ $(\mathfrak{n}, \langle )\rangle_{\mathfrak{n}(\Pi_{\text{ }})})$ 2-step
, Euclid factor , Lie .
2-step nilpotent Lie $(\mathfrak{n}(\square _{O}), \langle, \rangle_{\mathfrak{n}(\Pi_{\circ})})$ , BDR-type space . 3





Lemma 3. $(\mathfrak{n}(\Pi_{\mathrm{Q}}), \langle, \rangle_{\mathfrak{n}(\Pi_{\mathit{0}})})$ 2-step nilpotent Li\subset . $\alpha\in\triangle^{\mathfrak{n}}(\Pi_{\mathrm{Q}})$
$\Phi(\alpha)$ $=$ $\{\beta\in\triangle^{\mathfrak{n}(\Pi_{0}})|\alpha+\beta\in\triangle^{\mathfrak{n}(}\Pi_{0})\}$
$\Psi(\alpha)$ $=$ $\{(\beta, \gamma)\in\triangle^{\mathrm{n}}(\Pi_{0})\cross\triangle^{\mathfrak{n}(\Pi_{0}})|\beta+\gamma=\alpha\}$






$\check{-}\text{ }$ lemma proposition 1 , BDR-type space $S_{k}(\Pi, \Pi_{o})$ Einstein
. Lie , BDR-type Einstein
space .
BDR-type Einstein spaces .
, .
proposition 2 , $J(Z)$ .
Theorem 1. (i) $\Pi$ $B_{l}$ Lie F $\Pi_{o}$ $\{\alpha_{3}\}$ . $4\leq l$
et $BDR$-type Einstein space
$S_{k}(\Pi, \Pi_{o})$ , $\text{ }=\frac{1}{\sqrt{3(2l-1)}}$
,
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(ii) $\Pi$ $D_{l}$ Lie , $\Pi_{o}$ $\{\alpha_{3}\}$ . $5\leq l$ BDR-type
Einstein space
$S_{k}(\Pi,\Pi_{o})$ , $\text{ }=\frac{1}{\sqrt{6(l-1)}}$
.
nonsymmetric BDR-type Einstein spaces .
Theorem 2. (i) $\Pi$ $A_{l}$ Lie 7 $\Pi_{o}$ $\{\alpha_{2}, \alpha_{l-1}\}$ . $4\leq l$
BDR-type Einstein space
$S_{k}(\Pi, \Pi \mathit{0})$ , $k= \frac{1}{2\sqrt{l+1}}$
.
(ii) $\Pi$ $c_{\iota}$ Lie 7 \Pi $\{\alpha_{2}\}$ . $3\leq l$ BDR-type
Einstein space
$S_{k}(\Pi, \Pi \mathit{0})$ , $k= \frac{1}{2\sqrt{l+1}}$
.
$B_{l}$ . .
Proof of theorem 1(i). $S_{k}(\square , \square \mathit{0})$ , – $\mathfrak{n}$
$X,$ $Y$
$K(X \wedge Y)+\frac{3}{4}|[x, Y]|^{2}<0$ (5)
.
proposition 2 , $\text{ }(5)$ $(A)$ $(B)$ .
lemma .
Lemma 4. $\Pi$ Bl $(\text{ }4\leq l)$ Lie , $\Pi_{\text{ } }\{\alpha_{3}\}$ .
$\frac{1}{2\sqrt{(2l-1)}}\leq k\Rightarrow(A)\leq 0$ and $(B)\leq 0$ .
lemma . $4\leq l$ $S_{k}( \Pi, \Pi_{\text{ }})(\text{ }=\frac{1}{\sqrt{3(2l-1)}})$
. $\mathfrak{n}$ $X,$ $Y$
$K(X \wedge Y)+\frac{3}{4}|[x, Y]|^{2}=0$ .
. $(A)=(B)=0$
$2\langle V_{1}, V_{2}\rangle\langle z1, z_{2}\rangle-(|V_{1}|^{2}|z_{2}|^{2}+|V_{2}|^{2}|Z_{1}|^{2})=0$
$\langle V_{1}, V_{2}\rangle 2-|V_{1}|^{2}|V_{2}|2=0$
$\langle Z_{1,2}z\rangle^{22}-|Z_{1}||z_{2}|^{2}=0$
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. $X$ $Y$ – . (5) .
symmetricity , $\nabla R$ .
Proof of lemma 4.
$\triangle^{\mathfrak{n}(\Pi_{\mathrm{o}}})$ :
$\alpha_{i1}=\sum_{t=i}^{l}\alpha t$ $(1\leq i\leq 3)$
$\alpha_{ij}=\sum_{l=i}^{j+1}\alpha t$ $(1\leq i\leq 3,2\leq j\leq\iota-2)$
$\alpha_{ij}=\sum_{t}^{\iota\iota}=is=\alpha_{t}+\sum j-\iota+5\alpha s$ $(1\leq i\leq 3, l-1\leq j\leq 2l-5)$
$\beta_{1}=\alpha_{2}+\sum_{t3}^{l}=2\alpha t$
$\beta_{2}=\alpha_{1}+\alpha 2+\sum t\iota=32\alpha t$
$\beta_{\mathrm{s}}=\alpha_{1}+\sum_{t=}^{\iota}22\alpha t$
Weyl $N_{\alpha_{i_{1^{j}1^{\alpha}}}}i_{2^{j}2}\leq 0$ if $i_{1}<i_{2},$ $N_{\alpha_{i_{1}j_{1}}\alpha_{ij_{2}}2}\geq 0$ if $i_{1}>i_{2}$ , for 1 $\leq.i_{1}$ , $i_{2}\leq 3$ ,
$2\leq j_{1}\leq l-2,$ $l-1\leq j_{2}\leq 2l-5$ .
$(N_{\alpha\beta})^{2}$ $=$ $\{$
$\frac{1}{2(2l-1)}$ if $\alpha,$ $\beta,$ $\alpha+\beta\in\triangle \mathfrak{n}(\Pi \mathrm{Q})$
$0$ otherwise
. $1\leq\delta,$ $\delta’\leq 2,1\leq j\leq 2l-5$







$P_{\delta\delta}^{j},$ $:=z_{1}^{\delta}v_{1j}^{\delta’}-Z_{2}\delta v_{2j}^{\delta’}+z_{3}^{\delta}v_{3j}\delta’$ for $1\leq\delta,$ $\delta’\leq 2,1\leq j\leq 2l-5$
.
:
$\frac{1}{4}\langle J(Z_{\delta_{1}})V_{\delta}2’ J(z\delta\prime 1)V_{\delta_{2}^{J}}\rangle-\frac{1}{8(2l-1)}\langle Z_{\delta}, z\delta^{J}1\rangle 1\langle V_{\delta_{2}}, V\delta_{2}’\rangle$ (6)
$= \frac{-1}{8(2l-1)}\sum^{2l5}j=1\delta_{1}\delta_{2}\prime PjP_{\delta_{1}\delta}j,2-$ .
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$2\langle V_{1}, V_{2}\rangle\langle z1, Z2\rangle--(|V_{1}|^{2}|Z_{2}|^{2}+|V_{2}|^{2}|Z_{1}|^{2})\leq 0$ , $(A)\leq 0$
$k= \frac{1}{2\sqrt{2l-1}}$ $(A)\leq 0$ . (6) :
$(A)=$ $( \frac{1}{4}|J(z_{1})V_{2}|^{2}-\frac{1}{8(2l-1)}|V_{2}|2|Z_{1}|2)+(\frac{1}{4}|J(Z2)V_{1}|^{2}-\frac{1}{8(2l-1)}|V_{1}|2|Z_{2}|^{2})$
$-2( \frac{1}{4}\langle J(Z1)V_{1}, J(Z_{2})V2\rangle-\frac{1}{8(2l-1)}\langle V1, V2\rangle\langle z_{1}, Z2\rangle)$
$=$ $\frac{-1}{8(2l-1)}\sum_{j=1}^{2}l-\mathrm{s}(P_{12}^{\mathrm{j}}-P21)j2\leq 0$ .
$(B)\leq 0$ $Z_{1},$ $Z_{2}\in 3$ , $V_{1},$ $V_{2}\in$ $\mathrm{t}$
$| \langle J(z_{2})V_{1}, J(z1)V2\rangle-\langle J(Z1)V_{1}, J(z2)V_{2}\rangle|\leq\frac{1}{2(2l-1)}|Z_{1}||Z2||V_{1}||V_{2}|$ (7)
. (7) , proposition 2 $(B)\leq 0$ .
$V_{1}= \sum_{j=1}^{2\mathrm{t}_{-5}}V^{(j)}1’ V2=\sum j=1V^{(}2j)$
2l-
. $V_{1},$$V_{2}(j)(j)\in span\{E_{\alpha_{1}}, E\alpha j’ E\}j2\alpha 3j$ .
$|\langle J(z_{2})V1(1), J(z1)V_{2}(1)\rangle-\langle J(z_{1})V_{1}(1), J(z2)V_{2}(1)\rangle|$
$= \frac{1}{2(2\iota-1)}|(_{Z_{1}^{1}}z_{2}-2Z_{2^{Z_{1}}}^{1})2(v_{2}1v11-v_{11^{V_{2}}}12121)+(Z_{1^{Z_{3^{-Z^{1}z_{1}}}}}3)122(v_{11}^{1}v_{31}^{2}-v_{3}^{1}1v_{11})2$
$+(_{Z^{1}Z}23^{-}Z_{32}^{1_{Z}2}2)(v^{1}31v_{21}^{2}-v21v31)12|$
$\leq\frac{1}{2(2\iota-1)}\sqrt{1\leq i<j\sum_{\leq 3}(Z_{i}^{1212}Z-ZZ)^{2}jji}\sqrt{\sum_{1\leq i<j\leq 3}(vi1v_{j}1-12vv_{i1})^{2}j112}$
$= \frac{1}{2(2\iota-1)}\sqrt{|Z_{1}|2|Z_{2}|2-\langle z_{1},Z_{2}\rangle^{2}}\sqrt{|V_{1}(1)|2|V2(1)|2-\langle V_{1}(1)V2(1)\rangle 2}$,
$\leq\frac{1}{2(2l-1)}|z_{1}||Z_{2}||V1|(1)|V2(1)|$ .
2 $\leq j\leq l-2,$ $l-1\leq j’\leq 2l-5$
$| \langle J(z_{2})V^{(j)}1’ J(Z_{1})V_{2}(j)\rangle-\langle J(z1)V_{1}(j), J(Z_{2})V_{2}(j)\rangle|\leq\frac{1}{2(2l-1)}|z_{1}||z_{2}||V_{1}(j+\iota-3)||V_{2}(j+l-3)|$ .
$| \langle J(Z_{2})V^{(j’}1), J(z_{1})V_{2}(j’)\rangle-\langle J(Z_{1})V_{1}, J(j^{J})(Z_{2})V^{(}2\rangle j’)|\leq\frac{1}{2(2l-1)}|Z_{1}||z_{2}||V_{1}^{(j’}-\iota+3)||V_{2}(j’-^{\iota}+3)|$ .
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$|\langle J(Z_{2})V1, J(z_{1})V_{2}\rangle-\langle J(Z_{1})V_{1)}J(Z_{2})V_{2}\rangle|$
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